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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmission to continuously 
operate an operation lever in one way in a short stroke. 
SOLUTION: This transmission comprises a shifter to couple and uncouple 
a shift gear and a shaft through axial movement on the shaft on which a 
shift gear train is disposed; a shift fork to axially move a shifter through 
engagement with the shifter; a change plate 12 having cam guides 14a and 
14b having an axis of rotation in a direction extending orthogonally to the 
axial direction of a shift rod to support the shift fork and radially changing 
corresponding to a rotation angle around a rotation center; and engaging 
pins 15 and 16 with a needle bearing slidably engaging with a cam guide. 
By rotating a change plate, the shift fork is moved in the axial direction of 
the shift rod. 
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♦NOTICES* 

Japan Pat zit 0££ice is not responsible for any 
damages caused by the use of this tremslation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The shifter which moves the shaft top with which the gear change gear train was arranged to these shaft 
orientations, and performs joint release with a gear change gear and the aforementioned shaft. The shift fork which it 
engages [ shift fork ] with tiiis shifter and moves a shifter to the aforementioned shaft orientations. It has a rotational 
axial center in the direction of an axial center and the right-angled direction of a shift rod which are the gearbox of the 
four-flower irregular ground run vehicles equipped with the above, and support the aforementioned shift fork. And the 
change plate which has the cam guide which changes to the circumference of the center of rotation radial 
corresponding to angle of rotation, It has the guided member which engages with the cam guide which was formed in 
the aforementioned shift fork, and which was formed in the aforementioned change plate fi-ee [ sliding ]. By rotating 
the aforementioned change plate, it is constituted so that a shift fork may be moved in the direction of an axial center of 
a shift rod, and it is characterized by the bird clapper. 

[Claim 2] The gearbox of four-flower irregular ground run vehicles according to claim 1 with which the slot which 
changes to radial into the flat sxirface of a change plate corresponding to angle of rotation of a change plate comes to 
constitute the cam guide of the aforementioned change plate. 

[Claim 3] The gearbox of the four-flower irregular ground run vehicles according to claim 2 with which the 
aforementioned cam guide consists of two or more slots. 

[Claim 4] The gearbox of four-flower irregular ground run vehicles given in any 1 term of the claims 1-3 which the 
aforementioned guided member becomes from the bearing fitted in the periphery of the pin which protruded on the 
shift fork, and this pin free [ sliding ]. 

[Claim 5] The gearbox of four-flower irregular ground run vehicles given in any 1 term of the claims 1-4 to which it 
comes to arrange the detent mechanism which the crevice is formed in the aforementioned change plate and may 
engage with this crevice flexibly. 

[Claim 6] The gearbox of four-flower irregular ground run vehicles given in any 1 term of the claims 1-5 to which it 
comes to arrange the shift-position detection mechanism which operates by forming heights in the aforementioned 
change plate and contacting these heights. 

[Claim 7] The shaft protrudes on the center-of-rotation section of the aforementioned change plate in a gearbox given 
in any 1 term of the claims 1-6. The lever prolonged in a longitudinal direction is arranged by this shaft, and the gear 
change operation means equipped near [ which was established in this lever ] the driver*s seat of the connection section 
and four-flower irregular ground run vehicles is connected by the push pull cable. The 4 with belt formula nonstep 
variable speed gear irregular groimd run vehicles characterized by being constituted so that gear change may be made 
by on the other hand rotating this gear change operation means to **. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the four-flower irregular ground run vehicles 
equipped with the gearbox (only henceforth a gearbox) and this gearbox of four-flower irregular ground run vehicles. It 
is related with the 4 with belt formula nonstep variable speed gear irregula r ground run vehicles equipped with the gear 
formula gearbox with which the vehicles equipped with the belt formula nonstep variable speed gear which runs 
irregular grounds, such as the ground which has the sands, the irregular ground, a rocky mountain, and a puddle in 
more detail, are equipped, and this gearbox. 
[0002] 

[Description of the Prior Art] In the gearbox with which the conventional four-flower irregular ground run vehicles are 
equipped, the gear change mechanism in which the change drum was adopted like the gearbox for motor bicycles 
indicated by JP,1-7883,Y with easy structure as a gear change mechanism which can change gears by 1 direction 
operation is used. Two or more cam grooves are formed in the change drum, and the pin section of a shift fork which 
operates a shifter is engaging with each cam groove. Therefore, if a change drum is rotated, a shift fork will move a 
shifter and the change of a gear change gear will be made. 

[0003] It is changing gears by moving a shift fo ricso that it may become a desired slowdown range by an operator's 
breaking in or returning a change pedal on foot, rotating this change drum, repeating the change pedal concerned which 
retumed to the original position by the spring force, and operating it by the same technique, when operating this 
gearbox in for motor bicycles. Therefore, in order to change to a desired reduction gear ratio, change pedal operation of 
multiple times is needed. 

[0004] If it is in the four-flower irregular ground run vehicles equipped with the belt formula nonstep variable speed 
gear, by rotating the control lever of an operator's hand, a tie rod and a push pull cable are pushed, lengthened and 
operated, and the aforementioned change drum is rotated, however, in order to rotate a change drum so that the total 
reduction gear ratio prepared in that case may be covered, the rotation (operation) stroke of a control lever is made 
large - it is kicked and if it is **, there is nothing Therefore, when vehicles with the narrow space near the driver's 
seat, especially vehicles incline all around like four-flower irregular ground run vehicles, it is not desirable to prepare 
the control lever of a long stroke in the case of the saddle riding type four-flower irregular ground run vehicles which 
require weight movement. 

[0005] Moreover, if it is going to secure the operation stroke of a suitable control lever, a change drum will be enlarged 
and the considerable big space in a gear change gear case will be occupied. Therefore, while a gear case is enlarged, it 
becomes disadvantageous also in weight. 

[0006] this invention is made in order to solve this problem, gear change is possible by on the other hand operating a 
gear change control lever continuously by short stroke to **, and, moreover, the gear change mechanism aims at 
offering the suitable gearbox for small easy and lightweight four-flower irregular ground run vehicles, and 4 with belt 
formula nonstep variable speed gear irregular ground run vehicles. 
[0007] 

[Means for Solving the Problem] The shifter which the gearbox of this invention moves the shaft top with which the 
gear change gear train was arranged to these shaft orientations, and performs joint release with a gear change gear and 
the aforementioned shaft. In the gearbox of the four-flower irregular ground run vehicles of form of having the shift 
fork which it engages [ shift fork ] with this shifter and moves a shifter to the aforementioned shaft orientations The 
change plate which has the cam guide which has a rotational axial center in the direction of an axial center and the 
right-angled direction of a shift rod which support the aforementioned shift fork, and changes to the circumference of 
the center of rotation radial corresponding to angle of rotation, It has the guided member which engages with the cam 
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guide which was formed in the aforementioned shift fork, and which was formed in the aforementioned change plate 
free { sliding ]. By rotating the aforementioned change plate, it is constituted so that a shift fork may be moved in the 
direction of an axial center of a shift rod, and it is characterized by the bird clapper. 

[0008] According to this composition, it can change gears by on tiie other hand performing change operation to **, 
and, moreover, the gearbox of easy structure is obtained. Moreover, since a cam guide position can be greatly formed 
in radial to the center of rotation of a change plate, the stroke of a gear change mechanism does not become large too 
much as on the other hand performing multi-stage gear change operation to ** continuously, and the gearbox suitable 
for irregular ground run vehicles can be realized. 

[0009] Moreover, if the slot which changes to radial into the flat surface of a change plate corresponding to angle of 
rotation of a change plate constitutes the aforementioned cam guide, it can form easily. 

[0010] Furthermore, if the aforementioned cam guide is constituted from two or more slots, multi-stage gear change 
operation can be performed easily. 

[001 1] In addition, if the aforementioned guided member is constituted from bearing fitted in the periphery of the pin 
which protruded on the shift fork, and this pin free [ sliding ], since a shift fork can move smoothly in the inside of a 
cam guide, gear change operation will also become smooth. 

[0012] Moreover, the detent mechanism which forms a crevice in the aforementioned change plate, changes a shift fork 
if the detent mechanism which may be engaged flexibly in this crevice is arranged and a change plate will be pulled, 
and is positioned in a position is obtained easily. 

[0013] Heights are formed in the aforementioned change plate, and if the shift-position detection mechanism which 
operates by contacting these heights is arranged, the output from a detection mechanism can be easily used for a 
display lamp etc. 

[0014] The four-flower irregular ground run vehicles with the belt formula nonstep variable speed gear of this 
invention The shaft protrudes on the center-of-rotation section of the aforementioned change plate in the gearbox on 
**. The lever prolonged in a longitudinal direction is arranged by this shaft, and the gear change operation means 
equipped near [ which was established in this lever ] the driver^s seat of the connection section and four-flower 
irregular ground run vehicles is connected by the push pull cable. It is characterized by being constituted so that gear 
change may be made by on the other hand rotating this gear change operation means to **. 

[0015] By this composition, it is in the four-flower irregular ground run vehicles which have forced a severe run state, 
and the impossible gear change operation of 1 direction operation of a short stroke by easy composition which is not is 
attained. 
[0016] 

[Embodiments of the Invention] Hereafter, the operation gestalt of the gearbox of this invention is explained, referring 
to an accompanying drawing. 

[0017] Drawing 1 is the partial cross-section plan which developed the part which shows 1 operation gestalt of the 
gearbox of this invention. Drawing 2 is the A-A line cross section of the gearbox of drawing 1 . Drawing 3 is the B-B 
Une cross section of the gearbox in drawin g 2 . Drawin g 4 shows the saddle riding type four-flower irregular ground 
run vehicle in which the gearbox of drawing 1 was arranged and which is an example of irregular ground run vehicles, 
(a) is the outline plan and (b) is the outline side elevation. 

[0018] In the saddle riding type four-flower irregular ground run vehicle (henceforth ATV) shown in drawing 4 By on 
the other hand operating to ** gearshift lever S arranged in the lower part of the steering handle H in the side of fuel 
tank T It can change to each stage of high-speed advance and low-speed advance, go-astern, and neutrality with the 
gear formula change gear 1, and the belt formula nonstep-v ariable speed gear 2 which changes a reduction gear ratio 
automatically according to a travel speed is fiirther connected with the input side of the gear formula change gear 1 . 
[0019] As shown in drawing 1 , in this gear change mechanism, the turning effort of Engine E is transmitted to the gear 
formula change gear 1 through the belt formula nonstep variable speed gear (only a belt is shown in drawingj4 (b)) 2 
from the crankshaft K which is the output shaft of Engine E. In the gear formula change gear 1, shaft 2a of the output 
pulley of the belt formula nonstep variable speed gear 2 and the input shaft 3 of the gear formula change gear 1 are 
connected, and turning effort gets across to the aforementioned input shaft 3 with the belt of the belt formula nonstep 
variable speed gear 2, and is transmitted to the counter shaft 4, an output shaft 5, the output extraction shaft C, and 
Driveshaft P one by one by the gear from an input shaft 3. The input shaft 3, the counter shaft 4, and output shaft 5 of 
the gear formula change gear 1 are arranged in parallel, respectively, and the output extraction shaft C is arranged 
right-angled to the output shaft 5 through bevel gear 5b of an output shaft 5. Low-speed advance gear 4a, high-speed 
advance gear 4b, and go-astem sprocket 4c are fitted in the counter shaft 4 free [ rotation of on the counter shaft 4 ]. 
Second gear 3b which gears to first gear 3 a and the aforementioned high-speed advance gear 4b which gear to an input 
shaft 3 at the aforementioned low-speed advance gear 4a is formed in one, and sprocket 3c which engages with the 
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aforementioned go-astem sprocket 4c through chain 3d is arranged by spline combination really possible [ rotation ] 
with- the input shaft 3. la is a gear case among drawing. The aforementioned input shaft 3, the counter shaft 4, and the 
output shaft 5 are supported respectively fi-ee [ the rotation to gear case la ]. 

[0020] Spline combination of the sliding of shaft orientations of the first shifter 6 and the second shifter 7 is enabled at 
the counter shaft 4, and the nose of cam of the first shift fork 8 and the second shift fork 9 is engaging with each 
shifters 6 and 7, respectively. Gear 6a which engages with output gear 5a by which spline combination was carried out 
is formed in the output shaft 5 at one at the first shifter 6. The end face section was fixed to gear case la, and both the 
shift forks 8 and 9 have fitted into the shift rod 10 arranged in parallel with an input shaft 3, the counter shaft 4, and an 
output shaft 5, and have fitted into the shaft orientations of the shift rod 10 possible [ sliding ]. The first shifter 6 is 
made to engage and secede fi-om on the shift rod 10 in the state where it engaged with output gear 5a, by moving to 
shaft orientations to the first shift fork 8 by low-speed advance gear 4a. When, as for the second shifter 7, the second 
shift fork 9 moves the shift rod 10 top to shaft orientations, the engagement to high-speed advance gear 4b, secession 
and the engagement to go-astem sprocket 4c, and secession are made. In the state where the first shifter 6 does not 
engage with low-speed advance gear 4a, and the second shifter 7 is not engaging with high-speed advance gear 4b and 
go-astem sprocket 4c, each aforementioned gears 4a and 4b and sprocket 4c race the counter shaft 4 top, and since 
turning effort is not transmitted, it becomes the aforementioned neutrality. Moreover, the shift rod 10 is fixed to gear 
case la. 

[0021] The detent mechanism 1 1 is formed in the end face section of each shift forks 8 and 9. This detent mechanism 
1 1 consists of engagement slot 1 la formed in the fi-ont face of the shift rod 10, engagement sphere 1 lb by which 
interior was carried out to the end face section of each shift fork, and coiled spring 11c energized so that this 
engagement sphere 1 lb may be made to engage with the aforementioned engagement slot 11a (also see drawing 2 
collectively). With this operation gestalt, engagement slot 1 la is formed in shift rod 10 firont face corresponding to the 
low-speed advance position and center valve position on the counter shaft 4 of the first shifter 6, and the high-speed 
advance position on the counter shaft 4 of the second shifter 7, a go-astem position and a center valve position, 
respectively. 

[0022] Below, the mechanism changed to neutrality, low-speed advance, an above-mentioned high-speed advance, and 
above-mentioned go-astem, respectively is explained. With this operation gestalt, as shown in drawin g 2 and drawing 
3 , it has the plate-like change plate 12 above the shift rod in gear case la in parallel with the shift rod 10. 
[0023] It protrudes towards the upper part to the change plate 12 of this change plate 12 almost plate-like in a shaft 13 
to a center in the right-angled direction. The shaft 13 has fixed to the change plate 12 and one, and when a shaft 13 
rotates, the change plate 12 rotates, a shaft 13 ~ bearing 13a and a seal - a member ~ it is supported by gear case la 
fi-ee [ rotation ] through 13b 

[0024] Moreover, as shown in draw ing 3 , opening of the two long holes (henceforth a cam guide) 14a and 14b made 
to be crooked so that it may change to radial corresponding to rotation of a shaft 13 by the predetermined configuration 
is carried out to the sxirroundings of the aforementioned shaft 13 in the change plate 12. On the other hand, the 
engagement pins 15 and 16 protrude on the end face outside periphery of each aforementioned shift forks 8 and 9 
toward the change plate 12. The needle bearings 15a and 15b are fitted in the periphery of an engagement pin, and the 
periphery of these needle bearing is carrying out intrusion engagement at the aforementioned cam guides 14a and 14b, 
respectively. Therefore, if the aforementioned shaft 13 is rotated to the change plate 12 and one by the circumference 
of a self-shaft, it will be regulated by the cam guides 14a and 14b, and each shift forks 8 and 9 will move the shift rod 
10 top to shaft orientations. 

[0025] The configuration of the aforementioned cam guides 14a and 14b is crooked in the configuration which is made 
to move to each correspondence position of neutrality, low-speed advance, high-speed advance, and go-astem, and 
deals in each shifters 6 and 7, when each shift forks 8 and 9 differ. In addition, the thing of the shape of a slot which is 
not limited to the hole which penetrates the change plate 12 up and down, for example, is formed in the inferior surface 
of tongue of the change plate 12 may be used for especially these cam guides. 

[0026] Furthermore, the change arm 17 prolonged in the longitudinal direction is fixed to the point projected to the 
exterior of gear case la of the aforementioned shaft 13 really possible [ rotation ] with the shaft 13. As shown in 
drawing 3 and drawin g 4 , the tie rod and push pull cable (Sign R shows among drawing) which are arranged between 
change gear control-lever (it is also called gearshift lever) S arranged in the side of fuel tank T are connected at the 
nose of cam of this change arm 1 7 in the lower part of the handle H of ATV, by rotating gearshift lever S, the 
aforementioned shaft 13 is rotated by the change plate 12 and one, and gear change operation is made. 
[0027] Moreover, as shown in d rawin g 3 , the detent mechanism 18 is arranged in the periphery side of the change 
plate 12. This detent mechanism 18 fixes detent case 18b which holds engagement sphere 18c in the position of four 
engagement hollow 1 8a formed in the periphery edge of the change plate 12, and gear case la corresponding to these 
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engagement hollow 18a, and consists of 18d of coiled spring energized so that engagement sphere 18c held in detent 

case" 18b and this engagement sphere 18c may be forced on the aforementioned engagement hollow 18a. 

[0028] Aforementioned four engagement hollow 18a is formed in the position where any one of four engagement 

hollow 18a engages with the aforementioned engagement sphere 18c, when the change plate 12 rotates and it becomes 

each correspondence position of neutrality, low-speed advance, high-speed advance, and go-astem. 

[0029] Therefore, when shifters 6 and 7 are shifted to each position of neutrality, low-speed advance, high-speed 

advance, and go-astem, the detent mechanism 18 of this change plate 12 and the detent mechanism 1 1 of the 

aforementioned shift forks 8 and 9 act doubly. In addition, especially formation of the aforementioned engagement 

hollow is not limited to a change plate periphery edge, for example, may be formed in the upper surface of the change 

plate 12. In this case, a detent case is arranged downward from the upper part so that an engagement sphere may be 

made to engage with an engagement hollow. 

[0030] Further, when it reaches a neutral correspondence position and a go-astem correspondence position, the 
mechanism 19 which sends a signal is arranged by the change plate 12. This transmitter style 19 consists of operation 
salient 19a which projects to the method of the outside formed in the opposite side of the aforementioned engagement 
hollow 18a in a change plate 12 periphery edge, and two switches 19b and 19c operated by this operation salient 19a. 
These switches 19b and 19c are estranged mutually, and are attached in gear case la so that the position of the 
aforementioned operation salient 19a in the neutral correspondence position and go-astem correspondence position of 
the change plate 12 may be countered. 

[0031] The signal from this transmitter style 19 is transmitted to the display (not shown) arranged by the panel M of 
the lower part of the handle H of ATV which an operator can view easily. In addition, especially formation of the 
aforementioned operation salient is not limited to a change plate periphery edge, for example, may protrude on the 
upper surface of the change plate 12. In this case, a switch is arranged in facing down or sideways so that an operation 
salient may be contacted 

[0032] Although the cam guides 14a and 14b of two were formed in the change plate 12 with this operation gestalt, it is 
easy for it not to be hmited to especially two and to fluctuate the number of a cam guide with the number of a shift fork 
according to a number of speeds, namely, the case of a shift fork where a number is four ~ the cam guides 14a and 14b 
in drawing 2 - what is necessary is just to form a cam guide with the new length corresponding to the same angle of 
rotation as these cam guides 14a and 14b in each outside (carrying out a tie to each cam guide, for a shaft to be an 
opposite side) 
[0033] 

[Effect of the Invention] According to this invention, the simplification and the formation of small lightweight of the 
gear change mechanism of a gearbox are attained, and manufacture is also easy. Furthermore, on the other hand, a 
control lever follows **, it is operational, and since an operation stroke can also be performed short, the suitable gear 
change operating set for four-flower irregular ground run vehicles is obtained easily. 
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